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(57) PecfrepaT: 

H3o6peTeHne othocmtch k ycTpo&CTBaM Ana 
rcx|)pnpoBaHnw nucTOBoro MaTepnana mbtoaom 
rvi6KM m MoweT 6biTb ncno/ib30BaHO npn 
nponsBOACTBe xierxoro 3anonHHTenn Ann 
MHorocnoftHbix naHeneR. YcTpoflCTBO coa©P>kmt 
cudeMy BepxHMX 6 m hm>khmx 7 nyaHcoHOB, 
KajKAan M3 KOTopbix BbinonHena M3 oAHHaKOBbix 
nnocKMX cf>opMyjoiAMX aneMeHTOB b BMAe 
napannenorpaMMOB, mapHnpHO coeAMHeHHbix 
oahh c ApyrMM no nx CTopOHaM n o6pa3yiotnMx 
ro4>pMpOBaHHyio noBepxHOCTb. BsaMMHa^ 
opueHTaunn BepxHefi n HMWHefi CMCTeMbi 
nyaHcoHOB ooecneMMBaeTCH BepXHUM m hmjkhmm 
0nKcaTopawn, BbinonHeHHbiMM b BMAe 

MHOr03BeHHMKOB, COCTOfllAMX M3 rWOCKMX 
GfieMeHTOB 12 M 11, UjapHHpHO COeA^HeHHblX 

Apyr c ApyroM c o6pa30BaHneM rocfcpa. BepxHMfl 
M HMKHM& 4)MKCaTOpbl coeAMHeHbi nocpeACTBOM 



L^MJIUHApHMeCKMX 

aepXHux 6 m 

COOT B©TCT Be H H O . 
MHOr03BeHHMKOB 

oneivieHTbi 9,10. 



LUapHMpOB C CUCTeMOM 

hhkhhx 7 nyaHcoHOB 
Ha noBepxHOCTM 
3aKpenneHbi ynpyme 
ripuBOA cucTeivi nyaHcoHOB 
BbinonHeH b BMAe pa3"beMHOM BaKyyMHO^ 
KaMepbi, o6pa3yeMoPi MetuKOM ms 
rasoHenpoHMLtaeMoro MaTepMana c 

B03Mo>KnocTbio repMeTM3ai4MM ee co ctodohw 
noAaHM 3aroTOBKM 34 b pa6oMyK> 30Hy MeacAy 
BepXHett m HMMo-ieft cMCTeuo^ nyaHcoHOB. B 
npoi^ecce (fcopMOo6pa30BaHMH 
BaKyyMMpoBaHM^ BaxyyMHan Kaiwepa noBTopaeT 
KOHTyp BepxHMX 6 m 7 hmjkhmx nyaHcoHOB. Ysen 
noA"beMa BepxHefl CMCTeMbi nyaHcoHOB 



BbinonhieH b BMAe npRMoyronbHO^ paMbi, 
cocToamefi H3 nonepeMMHbi, nonepeMHbix m 
npoAonbHbix HanpaBJinioiAMx m oiapHMpHO 
coeAMHeH c BepxHefl CMCTeMofl nyaHcoHOB 6 
nepe3 yanu ckoji b>KeH m h m HenoABMWHbie y3fibi. 
Kpoiwe Toro, oAna H3 ctodoh paiwiw MMeeT 
BQ3MO>KHOCTb B03BpaTHO-nocTynaTenbHoro 
nepeMemeHMfl b nnocKocTM paMbi b npouecce 
4xDpMoo6pa30BaHMfl, cneAy« 3a M3MeHeHMeM 
nono>KeHMq nepeAHefl kpomkm eepxHefl cMCTeMbi 
nyaHcoHOB oTHocMTenbHO nnocKOCTM dona. 
ripMBOA noA^beivia BepxHefl CMCTeMbi nyaHcoHOB 

C CjJMKCaTOpaMM BbinOflHeH C B03MO>KHOCTbJO 

noA"beMa - noBopoTa paMbi BiuecTe c cucieMoPi 

BepXHMX nyaHCOHOB OTHOCMTen bHO OCM, 

napannenbHOM oahom m3 ee cropoH. ycTpoMCTBo 
no3Bon«eT npBbiCMTb npoMSBOAMTenbHocTb m 
KaMecTBO M3AenMfl npM chm^hmm ero 

MaTepManoeMKOCTM M CTOMMOCTM OCHOBHblX 

y3/iOB. 1 3.n.4>-rbi, 9 mh. 
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(54) APPARATUS FOR CORRUGATING SHEET MATERIAL 



(57) Abstract: 

FIELD: equipment for corrugating sheet 
materials by bending, possibly manufacture 
of light fillers for laminate panels. 
SUBSTANCE: apparatus includes systems of 
upper 6 and lower 7 punches. Each system 
consists of identical flat shaping members 
in the form of parallelograms jointly 
connected one with another along their sides 
and forming corrugated surface. Mutual 
orientation of upper and lower systems of 
punches is provided by means of upper and 
lower stoppers in the form of multiple-link 
units having flat members 12,11 jointly 
connected one with another for forming 
corrugation. Said upper and lower stoppers 
are connected by means of cylindrical hinges 
with systems of upper 6 and lower 7 punches 
respectively. Elastic members 9,10 are 
secured to surface of said multiple-link 
units. Drive unit of punch systems is in the 
form of detachable vacuum-chamber formed by 
bag of gas-tight material with possibility 
of sealing said chamber at side of blank 
feed to working zone between upper and lower 
punch systems. At process of shaping- 
vacuumizing said vacuum chamber follows 
contour of upper 6 and lower 7 punches. Unit 
for lifting upper punch system is in the 
form of rectangular frame having cross 



pieces, cross and longitudinal guides, and 
it is jointly connected with system by means 
of sliding units and stationary units. One 
side of frame may perform reciprocation 
motion in plane of frame at shaping process 
according to change of position of front 
edge of upper punch system relative to table 
plane. Drive mechanism for lifting upper 
punch system together with stoppers provides 
possibility of lifting and rotating frame 
together with upper punch system relative to 
axis parallel to one of its sides. EFFECT: 
enhanced efficiency, high quality of 
articles, lowered material consumption and 
reduced price of main units. 2 cl, 9 dwg 
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H3o6pereHMe othocmtca k ycTpoflcTBaM Ana 
rocppupoaaHUfl nucTOBoro MaTepnana mbtoaom 
fvi6kvi id mo)kgt 6uTb Mcnonb30BaHO npn 
npon3BOACTBe nerxoro 3anonHMTenfl Ana 
MHorocnoflHbix naHenefl. 

H38eCTHO ycTpoflcTBO Ana MSrOTOB/ieHMfl 
3ur3aroo6pa3Horo rocppa, coAepwamee 
803BpaTHo-nocTynaTejibHO nepeMeujaeMbie no 

OCHOB3HHK) B HanpaBTI^K)Ll^klX CpOpMyHDLI^HG 

oneMeHTbi, pacnanoweHHbie no o6e cTopoHbi ot 
45opMyeMoro MSTepnana [1]. 

HeAOCTaTKaMM AaHHoro ycTpotfcTBa 
aenfliOTCfl cnowHOCTb ero KOHCTpyKi^nn, BbicoKaa 
t pyAoe m koct b naroTOBneHup cfeopMyrcmMx 
aneMeHTOB, a TaioKe HeB03MO>KnocTb 
M3roTOBneHHfl 3wr3aroo6pa3Horo ro<J)pa c 
6onbiuoM aMnnnTyAofi 3Mraaroo6pa3Hbix nwHHM. 

M3BecTHO ycTpoflCTBO An« ro4>pnpoBaHHfl 
nucTosoro MaTepnana coAepwamee cMoreMy 

BepXHMX M HMWHMX nyaHCOHOB, ycTaHOBneHHbix B 

KOpnyce no ooe CTopoHbi ot 3aroTOBKM, m 
HMeiomee npweoA b bmab nopiuhm [2]. 

HeAocTaTKOM AaHHoro ycTpoflcTBa flanntOTCfl 
HM3Koe KanecTBO rocfcpMpoBaHHoro M3AenMfl, TaK 
KaK b pe3ynbTaTe TpeHMH Me>KAy BHyTpeHHefl 
nosepXHOCTbto KOpnyca n nnocKMMn 
4>opMyK)i^nMM 9neMeHTaMM B BHAe 
napannenorpaMMOB ycunne 
c}X)pMoo6pa30BaHnn co CTopoHbi aneueHTOB Ha 
3aroT0BKy pacnpeAenaeTcn HepaBHOMepHO no 
ee nnoinaAH. mto OTpa>KaeTCfl Ha KanecTBe 
ro(t>pnpoBaHHoro M3Aennn. 

l^3BeCTHO yCTpOMCTBO An* rOCfcpMDOBaHMfl 

neHTOMHoro Maiepnana, coAepwamee BCTpeMHO 
m B03BpaTHO-nocrynaTenbHO nepeiwemaeMbie no 
CTaHMHe b HanpaanHiomux AepwaTenM co 

CMOHTMpOBaHHbJMM B HUX (fcOpMyKHIJMMM 

aneivieHTaMki c hojkom h c&MKCMpyioiuMMM 
oneMeHTaMM, pacnonojKeHHbiMM no o6e 
CTopoHbi ot <$opMyeMoro MaTepnana, 

CHa6>KeHH0e BTOpbIM (}>OpMyK>LHKM OJieMeHTOM c 

hokom, saKpenneHHbiM b AepwaTene c Apyroii 
CTopoHbi MaTepnana OTHOCMTenbHO nepBoro 
<£opMy»omero aneMehrra [3]. 

HeAOCTaTKaMM yKasaHHoro ycTpoficTBa n 
cnoco6a ero pa6oTbi nanfltoTCH cno)KHOCTb 

KOHCTpyKLtMM CfeMKCMpyiOlMMX M Q>OpMyK>LUMX 

oneMeHTOB, coctohiumx H3 conbLuoro 
KonnMecTBa HoweH, cno>KHOCTb pa6onnx 

ABMWeHMfi, HeBO3MO>KH0CTb M3rOTOBJieHMfl 

KanecTBeHHoro 3nr3aroo6pa3Horo rocfcpa, TaK 
KaK cnoco6 npeAycMaTpuBaeT BbiTfOKKy 
MaTepMana 3aroTOBKM, hto BeA©T k HapyujeHMio 
BHyTpeHHeii CTpyiaypbi MaTepnana. 

B Ka^ecTBe npOTOTuna Bbi6paH0 M3BecTHoe 
ycTpoRcTBO Ann rocfrpMpoeaHMH nucTOBoro 
MaTepnana, coAepwainee cucTeMy sepXHux m 
hmjkhmx nyaHCOHOB, ycTaHoaneHHbix b KOpnyce 
no o6e CTopoHbi ot saroTOBKM m mmciolumx 
npuBOA b BMAe pa3"beMH0Ci BaicyyMHofi KaMepbi, 
KecTKne 4>MKcaTopbi cfc>opMbi, BbinonHeHHbie b 
BHAe nnuT c 0opMOfl paoonefl noBepxHocTn, 
cooTBeTCTByjomefi nepBonananbHOM cfcopMe 
cuctgw nyaHCOHOB, npuBOA noAbeMa BepxHero 
4>MKcaTopa m BepXHefl nacTM KOpnyca, 
BbinonHeHHbiR b BHAe cunoBbix qnnviHApoB, 
ycraHOBneHHbix Ha ocHOBaHwn [4]. 

CnocoC pacoTbi ycTpo^CTBa BKnionaeT b 
ce6fl cneAyK)Lnne onepai^Mvi: noA"beM b KpafiHee 
BepxHee nono>KeHne BepXHeft ^acTM Kopnyca 
BMecTe c aepxHefl cucTewofl nyaHCOHOB m 
BepxHero cjMKcaTOpa 0opMbi. Ha noBepxHocTb, 
o6pa30BaHHyK) nHHMflMM BbiCTynos HWKHeR 
cucTeMbi nyaHCOHOB, yKnaAbmaeTCH nncTOBa« 
3aroTOBKa. BepxH«fl nacTb KOpnyca onycKaeTCfl 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



m npn>KMMaeTCfl nepes repMeTMHHbifl >Kryr k 
HHXHefl, OAHOBpeMeHHO c stum onycKaeTCP 
BepXHM^ <$nKcaTop 4»pMbd \a npvwKMMaeT naKeT, 
cocTowiMMfl M3 sepXHev^ cucTeMbi nyaHCOHOB, 

HMCTOBOH 3arOTOBKM M HM>KHe^ CMCTeMbi 

nyaHCOHOB k HWKHeMy 4)MKcaTopy 4>opMbi. npM 
3tom npoMCXQAHT opneHTai^nfl BepxHe^ M 

HVDKHefl CMCTeMbl nyaHCOHOB no >KeCTKVlM 

4)HKcaTopaM 0opMb) h repivieTH3ai4Hfl 
BaKyyviHofl KaMepw. 3aTeM cwcTeMw nyaHCOHOB 

OCBOCOXCAaiOTCfl OT >KeCTKV1X HOCMTeneft 0OpMfcJ 
- C|)MKCaTOpOB. npOMCXOAMT nOAfbeM CMCTeM 

nyaHCOHOB HaA hhkhmm 4>nKcaTopoM h noAbeiu 
BepxHero 0MKcaTopa cf)opMb). \Az BaKyyMHOft 
KaMepbi OTxaHHBaeTCfl sosAyx, BcneACTBHe nero 
noA AePicTBMeM aTMOco>epHoro AaBneHn« 
4x)pMyioiAMe aneMeHTbi cviCTeM nyaHCOHOB 
n3rn6aioT saroTOBKy no jihhhhm BbiCTynoB 

HM)KHeW CHCTeMbl nyaHCOHOB M nMHMflM snaAHH 

BepxHefl cucTeMbi nyaHCOHOB. Ha 
saKnKDHMTenbHOM GTane BaKyyMHa« KaMepa 
coeAMHfleTcn c aTMcccfcepofl. BepxHfifl nacTb 
Kopnyca BMecre c aepXHeft cuctsmom nyaHCOHOB 
npMBOAHTcn 8 KpafiHee BepxHee nonoKeHvie, m 
roTOBoe n3Aenne M3aneKaeTcn M3 ycTpoflCTBa. 
noA"beM h onycKaHHe BepxHefi nacTH KOpnyca m 
«ecTKnx o>MKcaTopoB o>opMbi ocymecTBnaeTCfl c 

nOMOLAbtO CUCTGMbl nHeBMOL^MJIMHApOB . 

HeAOCTaTKaMM AaHHoro ycTpoficTBa 

ABnRIOTCfl: CT10)KHOCTb erO KOHCTpyKL^MM, 

BbicoKan MaTepManoeMKOCTb, 6onbLuoe 

KOnMHeCTBO pa60HMX ABMJKeHM^, BbtCOKaH 
TpyAOeMKOCTb M3rOTOBneHMS C^IMKCaTOpOB 

cpopMW, OTcyTCTBMe MexaHM3Ma An* 
pacTfl>KeHMfl cfJopMytoiueK ocnacTKM b 
Hasan bHoe nono>KeHne t b pe3ynbTaTe Hero 

B03HMKaeT CnOJKHOCTb CO B33MMH0fi 
OpMeHTai4Mefi >KeCTKMX Cf)MKCaTOpOB o>opMbi M 

CMCTeM nyaHCOHOB, hto b KOHeMHOM cneTe 
BHMneT Ha KanecTBO roTOBoro MSAennn. 

AaHHoe M3o6peTeHMe peniaeT saABHM 
noBbnueHMfl KaMecTBa roct>pnpoBaHHbix AeTaneM, 

HaAe>KHOCTM M npOM3BOAMTenbHOCTM 

ycTpo^CTBa, a TaioKe cHMKeHMfi 
MaTepManoeMKocTM m t py Aoe m koct m ero 
M3roToaneHMw. 

nocTaBneHHaa uenb AOCTMraeTca TeM, hto 

yCTDOfiCTBO COAepJKMT CMCTeMy BepXHMX M 

hm)khmx nyaHCOHOB, Ka>KAafl M3 KOTopbix 
BbinonHeHa M3 OAMHaKOBbix nnocKMX 
4x3pMy»oiAMX sneMeHTOB b bha© 
napannenorpaMMOB, niapHMpHO coeA^HeHHbix 
oamh c APyrMM no mx cTopOHaM m o6pa3yioiAMX 
roc^pMposaHHyio noBepXHOCTb. BepXHMfi m 
HMJKHMfi 0>MKCaTOpbl BbinonHeHbi B BMAe 
MHOrOSBeHHMKOB, COCTORIAMX M3 nnOCKMX 

sneMeHTOB, tuapHMpHo coeAMHeHHbix Apyr c 
ApyroM c o6pa30BaHMeM rocppa. BepxHMft m 
hmjkhmR o>MKcaTOpbi coeAnneHbi nocpeACTBOM 

l^MnMHAPMMeCKMX LUapHMpOB C CMCTeMBMM 
BepXHMX M HM?KHMX nyaHCOHOB COOTBeTCTBeHHO. 

Ha noBepxHocTM <J)MKcaTopOB 3aKpenneHbi 
ynpyrvie aneMeHTbi. Pa3-beMHa« BaKyyMHaa 
KaMepa BbinonHeHa b BMAe MeujKa ms 
rasoHenpOHMuaeMoro MaTepMana c 

B03MO>KHOCTbK> TepMeTM3aL^MM ee CO CTOpOHbl 

noAaHM 3aroTOBKM b paoonyio 30Hy Me>KAy 
BepxHefi m HMXCHefi cMCTeMofi nyaHCOHOB. B 
npOLjecce 4xopMOo6pa30BaHMJi 
BaKyyMMpOBaHM* BaKyyMHaa KaMepa noBTopneT 
KOHTyp BepXHMX M hmxchmx nyaHCOHOB. Y3en 
noA"beMa BepxHeM CMCTeMbl nyaHCOHOB c 
4>MKcaTopaMM BbinonHeH b BMAe npRMoyronbHofi 
paMbi, cocTaBneHHofi M3 Tpy6MaTbix oneMeHTOB 
c B03MO)KnocTbK5 noAbeMa - noBopoTa paMbi 
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BM6CT6 C CMCTeMOS* BepXHMX nyaHCOHOB 

oTHOCMTsnbHO ocm, napannenbHoa oAHoft ms ee 
ctopoh. PaMa c noMombio luapHMpos coeAMHena 
c BepxHefi cMCTeMOfl nyaHCOHOB. Oahs ms 
TpyonaTboc HanpasjiRJOiMMX paMbi HNieeT 
eo3Mo>KHocTb BOSBpaTHO-nocrynaTenbHoro 
nepeMeiMeHnw b nnocKOCTM paMbi b npoL^ecce 
ctx3pMOo6pa30BaHMn, cneflyn 3a M3MeHeHMeM 
nonoKeHMf? nepeAHefl kpomkm BepxHeB CMCTeMbl 
nyaHCOHOB oTHOcmanbHo nnocKOCTn crona. 

ftna noBbiiueHnfl xanecTBa 
M3roTaBJinBaeMoro 3nr3aroo6pa3Horo rocfcpa 
npeflnaraeTcw BTopofl BapwaHT 
cfcopMoo6pa3yiotnero y3na, KOTOpbifl OTnvmaeTCfl 

T6M, 4TO BepXHRfl M HVUKHHfl CMCTeMbl nyaHCOHOB 

coflep)KaT AonoiiHMTeribHbie Q^opMOsaAaiomue 
CMCTeMbl BepXHMX m hmwhmx nyaHCOHOB, Ka>KAafl 

M3 KOTOpblX LUapHUpHO COSAHHeHa C B8pliMHaMM 

HMKHei^ cucTeMU nyaHCOHOB n BnaAHHaMM 

BepXHeM CMCTeMbl nyaHCOHOB COOTBeTCTBeHHO, c 

B03MOKHOCTbio mx npMneraHM* k noBepxHocTM 
aaroTOBKM Ha Bcex 3Tanax $opMoo6pa30BaHMfl. 

CyiMHocTb M3o6peieHHfl noacHHeTCfl Ha qbwr. 
1-9, rAe Ha o>nr. 1 noKa3aHa roTOBaa A©Tanb - 
3nr3aroo6pa3Hbifi rocfcp; Ha <#mi\ 2 noica3aH 
o6lam& bma ycTaHOBKM; Ha qbMr. 3 noKa3aH bma 
hidkh6M CMcreMbi nyaHCOHOB c ifcMKcaTopaMM; Ha 
cjwr. 4 - 0parMeHT cucTeMbi nyaHCOHOB; Ha $mi\ 
5 noKa3aHa cxeMa opueHTaunn BepxHefl n 
Hn>«Hefi cucTeMbi nyaHCOHOB no o>MKcaTOpaM, a 
TaioKe KpenneHne rpe6Hefl BepxHux cfMKcaTopoB 
k ysnaM CKonbKeHMa: a) nepeA 
cpopMOo6pa30BaHneM; 6) b npoi^ecce 
<JX)pMoo6pa30BaHHfl; Ha cfjur. 6 noKa3aHa cxeMa 
BaKyyMHo^ KaMepbi; Ha cj)nr. 7 - nonepenHoe 
ceneHne yorpoMCTBa: a) b momght yicnaAKM 
3aroTOBKM, 6) b 33MKHyT0M bv\j\q nepeA 
4x>pMOo6pa30BaHneM; b) b 3aMKHyTOM bma© b 
KOHi^e o>opMOo6pa30BaHnyi; Ha o>mi\ 8 - 
npwHijMnManbHafl cxeMa 4>opMOo6pa30BaHMH 
AeTann: a) 6e3 AononHMTenbHofi 
4>opM03aAaioineK cucreMbi nyaHCOHOB; 6) c 
AononHHTenbHO^ 4)opM03aAaK>mefi CMCTeMofl 
nyaHCOHOB; Ha 0mi\ 9 noKa3aH cfcparMeHT 
cf)opMoo6pa3yK)ii^ero y3Jia c AonoriHUTenbHoCi - 
c|x)pM03aAaK)Li4e^ CMCTeMOfl Bepxnwx m hvdkhmx 
nyaHCOHOB 6e3 cucreMbi opneHTai4nn. 

Ha o>nr. 1-9 L^cfcpaMM o6o3HaMeHbi 
cneAyioiMne nosnqnn: 1 - 3nr3aroo6pa3Ht>ie 
nnHnn BbicTynoB roqbpa; 2 - 3nr3aroo6pa3Hbie 
nnHHH BnaAHH roqbpa; 3 - nn/ioo6pa3Hbie jiuhum 
rocppa; 4 - o>opMyiomMe sneMeHTbi (nyancoHbi); 
5 - unnnHApuHecKne mapHupbi; 6 - BepxHaa 
cucTeMa nyaHCOHOB; 7 - hvukhhh cucieMa 
nyaHCOHOB; 8 - ctoh; 9 - ynpyrn& 3/ieMeHT 
0MKcaTopa BepxHefl CMCTeMbl nyaHCOHoa; 10 - 
ynpynifi oneMeHT cfcMKcaTopa Hn>KHevi cucTeMbi 
nyaHCOHOB; 11 - npflMoyronbHbifl aneMeHT 
4)MKcaTopa HM>KHeW cucTeMbi nyaHCOHOB; 12 - 
npfiMoyronbHbiK aneMeHT o>MKcaTopa BepxHeR 
cucTeMbi nyaHCOHOB; 13 - nonepeHMHa paMw; 14 
- npoAoribHan HanpaBJifltou^afl paMw; 15 - 
3aAHflfl nonepeHHan HanpaBnnioL^a« paMbi; 16- 
noABUKHan nonepeMHaa HanpaanflKDinafl paMbi; 
1 7 - nepeAHflR HanpaanflKDiAaji Hu>KHe& cucTeMbi 
nyaHCOHOB; 18 - 3aAHflfl HanpaBn^JoiAafl HVDKHeii 
cucTeMbi nyaHCOHOB, 19 - y3en npoAOJibHoro 
cKonb>KeHMJi; 20 - y3en nonepenHoro 
CKonb«eHMfl; 21 - Ljem-panbHbiM y3e^; 22 - 
yiiJKo; 23 - noALUMnHMK CKonbxeHMp; 24 - 
ynopHoe Konbuo; 25 - noMaiomuKCfl noAKOc; 26 - 
AByx3BeHHbifl ujapHMp; 27 - cTo&Ka; 28 - MeiuoK 
BaKyyMHO^ KaMepbi M3 ra30HenpoHMqaeMoR 
tkbhm; 29 - repMeTMSMpytoiMMe npo4)MriM; 30 - 
KonjieKTop; 31 - rM6Ka« Tpy6Ka; 32 - 
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Aono/iHMTenbHaa cfcopM03aAaiomafl cvicTeMa 
BepxHMx nyaHCOHoa; 33 - AonoxiHMTenbHaa 
0>DpM03aAaK)inan cucTeMa hmkhmx nyaHCOHOB; 
34 - rmcTOBa* 3aroTOBKa. 

Ha 4>mi\ 1 M3o6paxeH 0parMeHT AeTariM b 
BMAe 3Mr3aroo6pa3Horo roo>pa, nonynaeMoro M3 
nnocKov^ jimctobov^ 3aroTOBKM c noMOU^bio 
3apan«eMoro ycTpo«cTBa. Oh MMeeT 
3Mr3aroo6pa3Hbie /imhum BbicTynoB 1, 
3nr3aroo6pa3Hbie /imhmm BnaAMH 2 m 
nMnoo6pa3Hbie nMHMM 3. coeAMH«ioiMMe 
BepiiJMHbi 3Mr3aroo6pa3HbJX jimhm« BbicTynoB 1 m 
BnaAMH 3. 

Ha QbMr. 2 noK33aH o6imm« bma ycTpo^CTBa. 
ycTpo«CTBO oocTOMT M3 <JxjpMOo6pa3yiomero 
y3na, o6pa3osaHHoro BepxHeW 6 m HM)KHe« 7 
CMCTeMaMM nyaHCOHOB. CMCTeMbl nyaHCOHOB 
cocTOflT M3 nnocKMx qbopMytOLMMX sneMeHTOB 
(nyaHCOHOB) 4 b bma© napannenorpaMMOB, 
coeAMHeHHbix APyr c APVOM LuapHMpaMM 5 no 
BceM cTopoHaM (cm. cpMr. 4). CMCTeMa hm>khmx 
nyaHCOHOB ne)KMT Ha nnocKocTM CTona 8, a 
CMCTeMa BepxHMx nyaHCOHOB pacnono>KeHa HaA 

HePi M OpMeHTMDOBaHa OTHOCMTenbHO HM)KHe« 

. CMCTeMbl nyaHCOHOB no cjDMKcaTopaM. Hm>khm^ m 

BepXHM^ 0MKCaTOpbl BbinOJlHeHbl B BMAe 

MHoro3BeHHMKOB, cocto«l4mx M3 npwMoyronbHbix 

3/ieMeHTOB 11 M 12 COOTBeTCTBeHHO, OJapHMpHO 

coeAMHeHHbix Apyr c apv^om c o6pa30BaHMeM 
riMHe&Horo roc^pa, a TaioKe tuapHMpHO 

COGflMHeHHblX C CMCT©MOM HM)KHMX 7 M BBpXHMX 6 

nyaHCOHOB COOTBeTCTBeHHO, npM 3tom Ha 
noBepxHOCTM o>MKcaTOpOB 3aKpenneHbi ynpyme 
sneMeHTbi 9, 10 (cm. cpMr. 3 m (pw. 5). V3en 
noA^eMa BepxHeW CMCTeMbl nyaHCOHOB 
BbinoriHeH b bma© paMbi, o6pa30BaHHO& 
nonepeHMHO^ 13, TpyonaTbiMM npoAonbHbiMM 
HanpaB/iflioiAMMM 14 m nonepeMHO^ 
HanpaBJinioiAeR 15. Ha npoAonbHbix 
HanpaBnwiouAMX 14 Ha y3nax npoAOJibHoro 
CKOJib)K©HM« 19 3aKpenneHa noABM)KHa« 
nonepeHHafl HanpaBnmoman 16. Ha nonepeHHOM 
HanpaBnnioiMeW paMbi 15 m noABM>KHO^ 
nonepeHHO^ HanpaBnniomeW 16 pacnono>KeHbi 
HenoABM>KHbie (ueHTparibHbie) ysnw 21 m 
noABM?KHbie y3nbi cKonbweHMn 20. Uem-panbHbie 
y3nw m y3nbi CKonbxeHMn niapHMpHO coeAMHeHbi 
c npnMoyronbHbiMM 3/ieMeHTaMM (feMKcaTopOB 12 
BepXHeW CMCTeMbl nyaHCOHOB 6 nocpeACTBOM 

yilJeK 22 M L\MJlMHApMHeCKMX LiJapHMpOB 5 (CM. 

pMC. 5). Ha npoAO/ibHbix HanpaanflioLAMX paMbi 

14 ctoht ynopHbie Konbua 24, orpaHMMMBatoiMMe 
pacTfl>KeHMfl CMCTeM nyaHCOHOB 6 m 7. 
JloMaiou4MMCfl noAKOc 25, noAAepwMBaeT paMy c 
BepxHe^ cMCTeMoW nyaHCOHOB b KpaftHeM 
BepxHeM nonoMeHMM. Ha sepiUMHax <J)MKcaTopoB 
HMKHeM CMCTeMbl nyaHCOHOB 7 no nepeAHefl m 
no 3aAHefi KpoMKe TaioKe tuapHMpHO saicpenneHbi 
HenoABM>KHbie (ueHTpanbHbie) y3/ibi m 
noABMKHbie ysnbi CKonb)KeHMfl, Hepe3 KOTopwe 
npoxoAMT nepeAHflfl 17 M saAHflfl 18 
HanpaB/iflioLUMe HM>KHe« CMCTeMbl nyaHCOHOB 7. 
HanpaBnaiomafl 17, 3aKpenneHHa$i no nepeAHePi 

KpOMKe HM)KHe« CMCTeMbl nyaHCOHOB 7 CJiyXCMT 

Ann pacT«>KeHMyi cmctcm nyaHCOHOB b 
HananbHoe pacTAHyToe nono>KeHMe. Y3nbi 
nonepeHHoro CKonb)KeHMfl 20, pacnono>KeHHbie 
Ha 3aAHefl nonepenHoK HanpasnnioLAe^ paMbi 

15 m Ha 3aAHeCi HanpaBnwioineM HMXHefi 
CMCTeMbl nyaHCOHOB 18, CB«3aHbi Apyr c ApyroM 

AByX3BeHHblMM ujapHMpaMM 26 (CM. 4>mi\ 7). 

HanpaBJinioiMMe 15 m 18 no 3aAneM KpOMKe 

CMCTeMbl BepXHMX M HM)KHMX nyaHCOHOB 
COOTBeTCTBeHHO BXOA«T B BepTMKa/lbHbie na3bi 

CToeK 27, 3aKpenneHHbix Ha cTone 8 m 
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orpaHMMneaioinnx nepeMemeHne BepxHen h 
HM)KHefl cvicTeMbi nyaHCOHOB Ha nnocKOCTH 
CTona b npoAQ^bHOM HanpaBneHMH. 

CudeMbi BepxHux h hhjkhhx nyaHCOHOB 
aaKntoseHbi b BaKyyMHyio KaMepy (<t>wr. 6) b BWAe 
MeiuKa 28 H3 rasoHenpoHHLiaeMoro MaTepnana. 
aaKpenneHHoro Ha HapywHbix nosepxHocTax 

CHCTeM BepXHUX H HH>KHHX nyaHCOHOB h 

3aMbiKaeMoro, co cropOHbi noAann 3aroTOBKH b 
paoonyK) 30Hy, pe3HHOBbiMH 

repMeTM3Mpyioii;nMM npocfcnrmMH 29, 
o6pa3yK>mnMH repMeTHMHbift saMOK. 
BHyTpeHHfln nonocTb BaKyyMHofl KaMepu 
coeflMHneTCfl c KonneicropoM 30 h BaKyyMHbiM 
HacocoM Mepe3 CMcreMy Tpy6oK 31 . 

Ha cfcnr. 8 noKa3aHa npHHLjHnHa/ibHafl cxewia 
4>opMOo6pa30BaHnn jxejanu: a - 6e3 
AonoriHMTeribHOM CHCTeMbl nyaHCOHOB, 6 - c 
AononHHTenbHbiMH - <£opM03aAaiotnHMH 
cucreMaMM nyaHCOHOB 32 n 33 

Ha <$nr. 9 - noKa3aH BTopoB BapnaHT 
McnoJiHeHns c^opMosaAaioinero y3na b BHAe 
0parMeHTa BepxHetf h HHWHei* cuoreM 
nyaHCOHOB, ocHameHHbix AononHHTenbHbiMH - 

C}X>pM03aAaK)LMHMM CHCTeMaMH BepXHHX 32 H 
HH)KHHX 33 nyaHCOHOB COOTBeTCTBeHHO. 

CucTeMbi Aono^HHTenbHbix hhxhhx h BepxHux 
0opMO3aAatoL4nx nyaHCOHOB Bbino/iHeHbi H3 
OAnnaKOBbix nnocKnx 4x>pMy*omnx GnewteHTOB b 
BHAe napa/inenorpaMMOB MeHbiuero pa3Mepa, 
neM aneMeHTbi ochobhwx cuoreM nyaHCOHOB, 
mapHHpHo coeAHHeHHWx APy c APyroM no hx 
dopOHaM, a TaiOKe uuapHnpHO coeAHHeHHbix no 

JIHHHflM BepUJHH HH>KHeR CHCTeMbl nyaHCOHOB 7 

h hhhhfim BnaAMH BepxHen CHCTeMbl nyaHCOHOB 
6 COOTBeTCTBeHHO. B HananbHOM - peribecfcHOM 
nono>KeHHM BepxHen 6 h HH>KHen 7 CHCTeM 
nyaHCOHOB BepxHfl* 32 - h hwkhaa 33 
AonoriHHTenbHbie cfeopMosaAaioiuHe CHCTeMbl 
nyaHCOHOB o6pa3y*oT nnocKwe noBepxHocTM, 
Me>KAy kotopwmu ywiaAWBaeTCH JiHCTOBa* 
3aroTOBKa 34. 

YcTaHOBKa pa6oTaeT cneAyK>mHM o6pa30M. 
Ha nepBOM 3Tane BepxHHH 6 h hwkhhji 7 
cucTeMbi nyaHCOHOB HaxoA^Tcs b HananbHOM 
pacTAHyTOM nono>KeHHH (cpHr. 7a). 3a 
nonepennHy 13 paMa h coeAHHeHHaa c Hefl 
nepe3 y3fibi nonepenHoro cKOJibweHH* 20 
BepXH^fl CHCTeMa nyaHCOHOB noAHHMaeTca h 
onwpaeTCfl Ha noMaiomnHCR noAKoc 25, 
o6ecneHHBan othm CBOOOAHbiPi AOCTyn b 
paoonyK) 30Hy Me>KAy BepxHen 6 h HH>KHeH 7 
CHCTeMaMH nyaHCOHOB. npn stom ynpyrne 
oneMeHTbi cpHKcaTopoB 9 h 10 BepxHen h 

HHHOHeH" CHCTeMbl nyaHCOHOB BblBOAHTCfl H3 

sauenneHUfl. Ha BbiCTynbi HHWHen CHCTeMbl 
nyaHCOHOB yKnaAbiBaeTca nncTOBaa 3aroTOBKa 

34. 

Ha btodom oTane (4>nr. 7) paMa BMecTe c 
BepxHefi cHCTeMoR nyaHCOHOB 6 onycKaeTca. 
BepxHBH CHCTeMa nyaHCOHOB opneHTHpyeTCfi 
oTHOcHTenbHO HH>KHefl CHCTeMbl nyaHCOHOB no 
ynpyrHM oneMeHTaM o>HKcaTOpoB 9 h 10. 
flByx3BeHHbie ujapHHpbi 26 CBR3bisaioT yanbi 
nonepeMHoro cKoribweHHR BepxHen CHCTeMbl 
nyaHCOHOB no 3aAHen KpoMKe h y3Jibi 
CKonb>KeHHfl HHWHefi CHCTeMbl nyaHCOHOB no 
3aAHev^ KpoMKe h o6ecneHHBaioT opneHTauHio 
sepxHen h HHJKHen cncTeM nyaHCOHOB no 

nHT10O6pa3HblM J1HHHRM APyr OTHOCHTe/lbHO 

Apyra. tlpn stom Aayx3BeHHbifl LuapHHp 26 ne 
npenyiTCTByeT BepTHKanbHOMy nepeMeu^eHHK) 
BepxHe^ h HH>KHefl CHCTeMbl nyaHCOHOB bo 
BpeMs c$K)pMoo6pa30BaHH5i Aa^a/iH. BaKyyMHan 
KaMepa, o6pa30BaHHaa MeiuKOM 28, 
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repMeTM3HpyeTcn no nepeAnefl kdomko c 
noMOiubK) repMeTM3npyK>mMX npo4)HneH 29. 

Ha TpeTbeM 3Tane (c|)Mr. 7b) Konneiaop 30 
coeAHHfleTcn c BaicyyMHort ManyicTpanbto h 
ao3flyx oTKaHHBaeTcn hs nonocTM, 
o6pa30BaHHOH BepxHeB 6 h HH)KHeft 7 cncTeMOfl 
nyaHCOHOB no cncTeMe rw6KHX TpyooK 31. no 
Mepe OTK3HKH BOSAyxa ysejiHMUBaeTCfl 
AaajieHHe aTMOCcpepw Ha (£opMyK>mHe 
oneMeHTbi 4. 3a cneT noABHXHOCTH b ujapHnpax 
CHCTeMbl nyaHCOHOB H3MeHflK>T rycTOTy csoero 
peribe^ja. Ohh OKHMaioTCH b nnocKOCTH 
3aroTOBKH 34, oAHOBpeMeHHO BHeAPflHCb b nee 

J1HHHPMH BblCTynOB 1 HHKHeH CHCTeMbl 

nyaHCOHOB h /iuhmhmh snaAHH 2 BepXHen 
CHCTeMbl nyaHCOHOB. npOHCXOAHT 

4xDpMOo6pa30BaHne AeTann OAHOBpeMeHHO no 

BCeM JlMHHflM B006pa>KaeMOH pa3M8TKH. 

Bo BpeMfl 0opMoo6pa3OBaHHfl nonepenHbie 
y3fibi CKoribKeHHR 20, BepxHe« 6 h HH>KHeH 7 
CHCTeMbl nyaHCOHOB coot bctct BeH ho , 
nepeMeiMawTCfl BAOJib nonepeMHbix 
HanpaBnnioiMHX 15, 16, 17, 18 k HenoABHXHbiM 
i^eHTpanbHbiM ysnaM 21. noABH>KHafl 
nonepeHHan HanpaBnaiomafl paMbi 16 
nepeMeLMaeTCfl b nnocKOCTH paMbi k 3aAHe^ 
nonepeHHoK HanpaBnaioinefi 15, cneAy« sa 
H3MeHeHHeM nonorceHUH nepeAneft kpomkh 
CMcreM nyaHCOHOB. 

Ha 3aKn»OMHTenbHOM 3Tane KonneKTop 30 
OTCoeAHHfleTCH ot BaKyyMHo^ MarncTpa/iM. 
Pa3MbiKaioTCfl pe3HHOBbie repMeTH3npyioiuHe 
npo4)HnH • 29, npn stom nponcxoAHT 
pa3repMeTH3aL^H« BaKyyMHOM KaMepw. 
noAHHMaeTCfl paMa BMecTe c sepXHeB 
CHCTeMoK nyaHCOHOB 6 h H3BneKaeTca roTOBas 
AeTanb. 3aTeM paMa BMecTe c BepxHen 
CHCTeMO^ nyaHCOHOB onycKaeTca h 

paCTflTHBaeTCW OAHOBpeMeHHO C HHWHefi 

CMcreMOw nyaHCOHOB 3a HanpaB/ifiioinne 16 m 17 
AO ynopHux Koneu 24, ycTaHoaneHHbix Ha 
npoAonbHbix HanpaansioiMHX paMbi 14, 
onpeAenaioLUHX HananbHoe nono>KeHHe cncTeM 
nyaHCOHOB. 

rj/iH noBbiiueHHfl KanecTBa 4)opMyeMoro 
M3AenHfl Hcnorib3yeTCR BTopoW BapnaHT 
KOHCTpyKUHH c$x>pMoo6pa3y»omero y^^a c 

AOnOJlHHTe/lbHblMH - Cf>0 pM 033A3 K) Li^H M H 

CHCTeMaMH nyaHCOHOB. B ^po^ecce 
0opMoo6pa3OBaHH« 3aroTOBKa Bee BpeMH 
conpHKacaeTCH no Bce« noBepxHOCTH c 
nyaHCOHaMH BepxHe^ 32 h HH>KHe« 33 
Aonon h HTen bH bi m h - o>opM03aAaiomHMH 
CHCTeMaMH (cpnr. 8,6), hto noBbiiuaeT KanecTBo 
roTOBoro H3Aennn. B otom c^ynae ycTaHOBKa 
pa6oTaeT aHanorHMHbiM o6pa30M, onncaHHOMy 
Bbiuje, ho Ha nepBOM 3Tane, KorAa BepxHHH h 

HHKHflfl CHCTeMbl nyaHCOHOB HaXOA*TCfl B 

HaMaribHOM pacTAHyTOM nonoKeHHH, 
AononHHTejibHbie - cpopMOsaAaioii^He CHCTeMbl 
nyaHCOHOB o6pa3yiOT n/iocKne noBepxHOCTH, 
Me>KAy kotopwmh ywiaAbiBaeTCfl jiHCTOBan 
saroTOBKa 34. Ha btodom sTane, KorAa 
onycKaeTCfl BepxHRfl CHCTeMa nyaHCOHOB 6, 
3aroTOBKa nnoTHO conpHxacaeTCfl no Been 

nOBepXHOCTH C 0>OpM03aAaK)lHHMH CHCTeMaMH 

nyaHCOHOB 32 h 33. Ha TpeTbeM 3Tane, b 
npouecce 0opMoo6pa3OBaHH9 nponcxoAHT 

COBMeCTHOe Tp3HCC|)0pMHpOBaHHe OCHOBHblX 

cncTeM nyaHCOHOB 6 h 7 h AonoxiHHTenbHbix - 
<fcopM03aAaK)inHX cncTeM nyaHCOHOB 32 h 33 h 
saroTOBKH 34, npn stom AonoriHHTenbHbie - 
4x)pM03aAaioL4He cncTeMbi nyaHCOHOB, noA 

AeflCTBHeM CH/l, npHJ10)KeHHblX OT OCHOBHblX 

cncTeM nyaHCOHOB, npn/ieraioT k 3aroTOBKe no 
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Bcefl noBepxHocTM m b nponecce 
TpaHc4)opMnpoBaHMfl BepxHefl 6 m HHWHefl 7 
cwcTeM nyaHcoHOB npno6peTaioT penbeq^Hoe 
cocTO«Hwe. B peaynbTaTe penbecj) 3aroTOBKH 
c»BnaflaeT c penbecJ>oM o>opM03aAa»oiAHX 
nyaHCOHOB b KOHenHbifl momcht 

0OpMOO6pa3OBaHMP. 

OnucaHHoe ycTpoflcTBO Ann rcxfcpHpoBaHHfl 
nncTOBoro MaTepnana no3BonaeT 
M3roTaariMBaTb 3nr3aroo6pa3Hbifl roo>p c 

BUCOKOfl npOMSBOAHTeJlbHOCTblO, BblCOKHM 

KanecTBOM npn era HH3Kofl ceoecTOHMOCTH, npn 

3TOM CHMJKBHa MaTepMa/lOeMKOCTb ycTpoficTBa M 

cTO^MOCTb ocHOBHbix yanoB, ocymecTBJieHa 
6onee npociaa h 3c|Doj)eKTHBHafl cncTeMa 
opueHTaunn Aayx cncTeM nyaHCOHOB c 
noMombK) 0MKcaTOpoB c ynpyruM sneMeHTOM, 
yMeHbiueHO KormMecTBO ABHxeHHfi paGonnx 
opraHOB ycTpo^CTBa. ripuMeHeHneM 
AononHMTeribHbix o>opM03aAaiomHX chctcm 
nyaHCOHOB AocTHraeTca 6onee BbicoKoe 
KaMecTBo roTOBbix ASTanevi. 

YCTpOHCTBO M3rOTOBJieHO B BHAe onblTHOfl 

ycTaHOBKM (HecyiMecTBeHHoe OTnunvie coctoht b 
tom, mto BMecTO nonajomerocfl noAKoca 25 
(cpwr. 2) Ann noAAepwaHHH paMw c sepxHefl 
cucTeMoK nyaHCOHOB Hcnonb3yeTCH 
nepeicnaAHHa c kpiokom, 3aKpenneHHan Ha AByx 
CToBKax). Oho no3BormeT H3roTaBDHBaTb 
Aeiann H3 MeTannnMecKoro nncra TonmHHOH" ot 
0,05 ao 0,4 mm, 6yMarn h KapTOHa. Pa3Mep 
roTOBofl AeTann 350x800 mm. 

npoHSBOAUTe/ibHOCTb 30-50 AeTaneM b nac 
flpuBOA - sneKTpoABwraTerib MomHOCTbK) 1,2 
kBt. 

d>opMyna M3o6peTeHMfl: 

\ \\1 1. ycrpoflcTBO Ana rocfepnpoBaHHR 
nucTOBoro MaTepnana, coAepwaujee CHCTeMbi 

BepXHUX H HH>KHHX nyaHCOHOB, Ka>KAa« H3 
KOTOpblX BbinOJIHeHa H3 OAHHaKOBblX njlOCKHX 

<$opMyK)inMX aneMeHTOB b BHAe 
napannenorpaMMOB, wapHHpHO coeAHHeHHbix 
oahh c APyruM no hx dopoHaM h o6pa3yioLHHX 
rocJ)pnpoBaHHyK) noBepxHocTb, BepxHue h 

HH)KHVie (fcWKCaTOpbl COOTBGTCTB6HHO BepXHerO H 

HM>KHero nyaHCOHOB, npuBOA cucreM nyaHCOHOB, 
BbinonHeHHbi^ b BHAe pa3-beMHOfl BaKyyMHon 
KaMepbi, a Taicxe y3en noAbeMa sepxHefi 
cHcreMbi nyaHCOHOB, oTJiHHatomeecfl TeM, hto 
BepxHMtf h hh>khhB 4)MKCaTOpb! BbinonHeHbi B 

BHAe MHO!"03B©HHHKOB, COCTOHLUHX H3 nflOCKHX 
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aneMBHTOB, ujapHnpHO coeAHHeHHbix Apyr c 
ApyroM c o6pa30BaHneM rocfcpa. h wapHHpHO 

COeAHHeHHblX C CHCTeMOfl BepXHMX H HHHCHHX 

nyaHCOHOB, npn stom Ha noBepxHOcrn 
MHoro3BeHHHKOB 3aKpenrieHbi ynpyrne 
3neMeHTbi, a pa3-beMHaa BaKyyMHan icaMepa 
BbinoxiHeHa b bma© MeujKa H3 
ra30HenpoHnuaeMoro MaTepnana c 
B03MOKHOCTbio ee repMeTH3ai^nn co ctodohh 
noAann 3aroTOBKM b pa6oMy>o 30Hy Mewy 
BepxHePi m HWKHeB cucieMaMU nyaHCOHOB m 

B03MOKHOCTbtO nOBTOpeHMfl KOHTypa BepXHUX M 

hwkhhx nyaHCOHOB b nponecce 
<t>opMOo6pa30BaHM«-BaKyyMnpoBaHvip, npn stom 
ysen noA^eMa Bepxne^ CHcreMbi nyaHCOHOB c 

0MKCaTOpaMM BbinOJIHeH C BOSMOKHOCTbK) 

noBopoTa cucTeMbi BepxHux nyaHCOHOB 
oTHocHTenbHO ocm. napa/menbHo« oaho« M3 ee 
ctopoh, m npeACTaanneT coooi^ npaMoyrojibHyio 
paMy, BwnonHeHHyK) M3 TpyoMaTbix 
HanpaBJifltoiAMx, mapHMpHO coeAHHeHHyio c 
BepxHev^ cwcTeMofl nyaHCOHOB, KpoMe Toro, 
OAna M3 nonepe^Hbix HanpaannioinMx paMbi 

MMeeT B03M05KHOCTb 

B03BpaTHO-nocTynaTenbHoro nepeMeiAeH^H b 
nnocKocTM paMbi b npouecce 

cpopMOo6pa30BaHnn, a Bepxnna v\ hvdkhhh 
cHCTeMbi nyaHCOHOB npn stom HMeioT 
B03MO>KHOCTb n3MeHeHH« cBoero penbe4>a, a 
TatOKe pa3MepoB b nnaHe \a no BbicoTe. \\\2 2. 
ycTpoCicTBO no n.1, OTHMHajomeecfl tsm, mto oho 
coAep)KHT AononHMTenbHbie - o>opM03aAaK3mne 
CHCTeMbi hh)khhx h BepxHux nyaHCOHOB, Kawafl 
M3 KOTopwx tuapHHpHO coeAHHeHa no nnHHM 

BepiLIHH HM>KHe« CHCTeMbi nyaHCOHOB M flMHHH 

snaAHH BepxHeW CHCTeMbi nyaHCOHOB 

COOTBeTCTBeHHO, BbinOHHeHHblX c 

B03M0>KHocTbK) hx npwieraHHH K nOBepXHOCTM 
3aroTOBKM Ha Bcex aTanax cf)opMOo6pa30BaHHJi, 
npn 3TOM AononHHTenbHbie - o>opM03aAaioi4He 

CHCTeMbi BepXHHX H HM)KHHX nyaHCOHOB 

BbinonHeHbi H3 oAHHaKOBbix nnocKHx 
^opMyKDi^HX sneMeHTOB b BHAe 
napannenorpaMMOB, luapHHpHO coeA^neHHbix 
Apyr c ApyroM no hx cTopoHaM, a pa3Mepw hx 

Bbl6paHbl T3K, MTO B HaMailbHOM nOJ10>KeHHH 

BepxHe^ h HHttHetf cncTeM nyaHCOHOB BepxHflfl 
h hhkhh* AononHHTenbHbie 4)opM03aAaK)L4He 
CHCTeMbi nyaHCOHOB o6pa3yK)T nnocKHe 
noBepxHOCTH, Me>KAy KOTOpbiMH yKnaAbiBaeTCfi 
saroTOBKa. 
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